A combined mathematical model linking the formation of amorphous solid dispersions with hot-melt-extrusion process parameters.
Hot-melt extrusion allows for the continuous production of amorphous solid dispersions, which are used to enhance bioavailability of poorly soluble drugs in pharmaceutical drug delivery. To facilitate formulation and extrusion process development, we propose a mathematical model describing the formation of amorphous solid dispersions in the context of this process. The model is based on the calculation of two key process values: (1) time to dissolution of solid drug particles in molten polymer during extrusion and (2) mean residence of material in the extruder. We suggest that their linking allows for rational process design. Experimental data support the validity of our model for both key process values as well as the overall process. This modeling approach allows for fast and cost-effective formulation and extrusion process development as well as feasibility estimations in early stages of drug development.